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Strain engineering for the development of a ferromagnetic europium compound and
emergence of giant magnetic anisotropy
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We have investigated the magnetic properties of EuVO2H, a europium-based
ferromagnet with an anion-ordered structure of alternating V02 and EuH layers, displaying
significant perpendicular magnetic anisotropy (PMA). Our research included synthesizing various thin

films, conducting magnetization, X-ray absorption spectroscopy, X-ray magnetic circular dichroism,
photoelectron spectroscopy, and high-pressure powder experiments. We found that inter-site charge
transfer (ICT) between Eu2+ and V3+, influenced by strain and pressure, is key for PMA in EuVO2H.
Exploiting this ICT, we enabled carrier control by substituting Eu2+ with iso-valent elements like
Sr2+, manipulating the challenging 3d and 4f bands in oxide perovskites. Our approach uses

topochemical reactions, assisted by substrate strain and external stimuli, which paves the way for
developing new functional materials with unique structures and properties.
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